Abstract-The probability subject is found as an interesting topic for the students but the limitation of the learning media becomes an obstacle in understanding this subject. This research aimed to develop computer-based media for learning probability subject in mathematics class at grade XI of senior high schools. This interactive learning media was developed by using an ADDIE development model. The topics were probability, combination and permutation. The development was conducted through the following steps: (1) analysis; (2) design; (3) development; (4) implementation and evaluation. At the stage of analysis, the researcher conducted a needs analysis for Core Competence (CC) -Basic Competence (BC) analysis, analysis of students' problems, and material analysis. The researchers collected materials from related books used by students and teacher in the class to design the learning media. The learning media that had been developed was validated by five validators and revised based on the input from the validators. The validation of the media involved aspects of curriculum, learning, display, and program. The valid learning media was tested in two stages. The first one used the small group test with subjects of five students and the second used large group test with subjects of 30 students. Based on the data analysis, it can be concluded that the computer-based media for learning mathematics on probability subject is valid with average score for each aspects of more than 3.71, and gains a good responses from students.
I. INTRODUCTION
The development of technology has always been progressing very quickly, especially in the field of computers. Computers are used in various sectors, including the public sector, the economy, and education. The computers used in teaching can accelerate the learning process. Learning materials delivered through the computer are easily understand by students. Learning using computer media can encourage students to do exercises and to perform simulations because the availability of animations, color and music [1] . Computer media has the potential to cause a direct interaction between students and the topic, provide immediate feedback and increase interest in learning [2] The use of technology in learning is also one of the demands of the 2013 curriculum. This curriculum focuses on student learning, which means learning is no longer focused at the activity of teachers so that the teachers do not always explain learning materials to the class. Students should actively build knowledge, as mentioned in the 2013 curriculum. Moreover, the teacher should facilitate the students to build their knowledge independently. A form of effort to have student center learning is by using learning media, such as computer-based learning media.
The problems in statistical learning in secondary education are the stages of motivation, digging experience, the formation of knowledge and automation of knowledge [3] . This phase can be facilitated by the use of computers in learning. In mathematics, the subject of probability uses various learning activities, such as determining the chance of throwing the dice toss. The learning activity is done frequently and if done by each student, it will take a long time. Nevertheless, it is very important that the learning activity is carried out by the students as it will help in understanding the probability. Throwing dice or coins in large quantities can be effectively done using a computer. Based on the results of the survey interviews with some high school mathematics teachers, the researchers found that in teaching probability especially in conducting activities of throwing dice or coins, the teachers do not give direct experience for students to perform those activities. When students build knowledge with direct activity they will get the good effect to learn and more motivated. Solving the real problem is also the key to success in statistical learning [4] .
Based on the aforementioned problems, there must be a way that the activities in the learning probabilities, especially in the events of roll dice or coins, can be performed by each of the students effectively. According to the researchers, computers become a solution in which computers are able to visualize the activities of learning probabilities accurately and attractively. Thus, the researchers wanted to develop a computer-based instructional media with interactive tutorial models for class XI on topics of probabilities. The study produced computer-based instructional media that is valid and conforms to the standards of practicalities to be used by students of class XI for learning probabilities.
II. METHOD
This study was a research and development (R & D), which aimed to produce a computer-based media with interactive tutorial models for learning probability subject in mathematics class for grade XI of senior high school. This development research used ADDIE development model using the following steps: (1) analysis; (2) design; (3) development; (4) implementation; (5) evaluation [5] .
The subjects of this study in the small group test were five students with the heterogeneous academic ability and gender from class XI of Senior High School Babussalam Pekanbaru. The subjects of large group test were students of class XI of Senior High School Babussalam Pekanbaru with total of 30 students with heterogeneous academic skills. The instruments for collecting data in this study were validation sheet and student response sheet. Validation sheet consisted of a media validation sheet (to assess aspects of the display and the program) and material validation sheets (aspects of the curriculum and learning assessment). Each validation sheet consisted of four alternative answers, namely 1, 2, 3, and 4, which were categorized as very low, low, good and excellent, respectively. Student responses to the questionnaire included statements that were divided into three aspects: media, the subject, and display. Student responses to the questionnaire consisted of five alternative answers, i.e. strongly agree, agree, a bit agree, disagree, and strongly disagree.
In the validation phase, the learning media is assessed by validator using validation sheet. The validation Sheets from each validator were analyzed, and comment and suggestions from validators were used as the basis for improving the media prior to the trial. In the small group trial, the media was run by each of the students in the computer lab under the researchers' guidance. The qquestionnaire was completed by the students. The analysis of the cycle process was used as the basis for the evaluation and improvement of the media for the large group trial. After conducting the large group trial, the media was revised based on the replies to the questionnaire in large group trial. Data analysis techniques in this study consisted of validation sheet analysis and analysis of student responses in the questionnaire. The analysis of the validation sheet was done by using the following formula.
Mean of each indicator from 5 validators was calculated using the following formula:
Mean of each aspect of validation was calculated using the following formula:
Overall mean of validation was calculated using the following formula:
After an average total validation is obtained, the total average was matched with the validity criteria 3≤RTV≤4 considered valid 2≤RTV <3 categorized quite valid, 1≤RTV <2 considered invalid.
The calculation of the percentage of students' response was done by giving a score for each item statement in the student questionnaire responses based on the chosen alternative options. The options were strongly agree, completely agree, agree, disagree and strongly disagree indicated by 5, 4, 3, 2 and 1 respectively. The next step was to calculate the percentage of responses for each aspect by the following formula:
After calculating the percentage of responses for each aspect, the average percentage of the total was calculated by using the formula:
Furthermore, after calculating the total percentage, categories of responses were determined by using the following categorizations: 85% ≤RT excellent category, 70% ≤RT <85% good category, 50% ≤RT <70% unfavorable category, RT <50% is not good category.
III. RESULTS AND DISCUSSION

A. Analysis
Activities in this phase involved the problem definition, analysis of basic competencies and the analysis of probability topics.
1) Problem Defined:
Based on observations and the researchers' interviews with teacher about the learning activity, the researchers found a number of claims in statements of problems and solutions.
-Problem 1
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Probability is one topic in mathematics with simple numerical calculation level, but it takes a strong analysis and the right mindset. For example, determining the composition of a some digits of given numbers was getting difficult if students get condition as this one: how many three-digit odd numbers of more than 300 can be made of the numbers 1,4,6,8, 9? -Solution:
In the media, the definitions and concepts are provided using an easily understood language and the right thought process that was understood by overcoming students -Problem 2 Probability topic needs many simple experiments like throwing dice and coins. The experiment using a small dice or coin, however, is difficult to demonstrate in front of the big class. -Solution:
In the media, experiments of rolls the dice and coins are provided and easily performed repeatedly for students as their learning needs.
On probability topic, students are required to write the sample space to understand and work on the problems. The sample space of the roll of two dice has 36 sampling points, and the students need to spend a long time in learning the topics.
A presentation in easily understood form gives steps in determining the sample space and streamline of the time.
-Problem 4
The probability topic has plenty contextual examples. Yet many students had problem in understand the relation in the topic. The inability of the students in understanding the probability in real-life examples will make this material difficult to understand.
An example is given in the form of images that can help students' understanding.
2) Analysis of Basic Competencies and Probability Topic:
Analysis of basic competencies and topics probability was done to define basic competencies (KD) used in developing learning media. The basic competencies for the development of instructional media are as follows: 3.13) Describe and apply various rules of counting slot through some real examples and algorithm of counting slot (multiplication, permutations and combinations) through diagrams or other means. 3.15) Describe the concept of sample space and determine the probability of an event in an experiment. 3.17) Describing the concept of probability of an event and use it in problem solving.
Under the Basic Competences, the probability topic presented on the development of instructional media are as follows: understanding counting slots, filling slots, definition of factorial notation, permutations, combinations, probability of single event, probability of multiple event, independent event and conditional events. These materials were divided into six class meetings with the following description:
Class Meeting 1 1. Definition of Counting Slot Counting Slot is a rule used to determine or calculate how many ways the case of an event. Counting slot consists of the filling of slots, permutations and combinations.
a. Filling slots When a first event can be solved by k1 different ways, the second event can be performed in k2 various ways, and so on up to the events of n, then the number of different ways all of these events is K, in which: K = k1. k2 . k3 ... kn To determine the number of available places, we use the product operation as well as other means such as a tree structure, cross-table, and sequences of numbers Example: Suppose there are two black and blue pants and four shirts of yellow, red, white and purple. How many pairs of pants and shirt colors can be formed? Answer: By the rules of multiplication, there are two possibilities pants and four possibilities for shirt which means that the number of different pair combination can be used is 2 x 4 = 8 pairs of different pants and shirt. By using the crosstabs. 
Yellow (k)
Red (m) White (p) Purple (u)
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Class Meeting 2 1. Definition of Factorial Notation n factorial is the product of the positive integers from 1 to n. The notation of n factorial is denoted by n! (Pronounced "n factorial"), for example 4! = 1 × 2 × 3 × 4 2. Permutation a. Permutation of different elements K arrangement of different objects from n objects is provided where k ≤ n is often popularized by the term k permutation of different objects from n objects available. Many permutations of k objects from n objects in writing P (n, k) or n k P can be formulated:
Permutation which contains the same element. The number of permutations P (n, n) with similar object, b the same object, and so on written P, were formulated as follows:
c. Cyclic permutations If there are two objects sitting in a circle, then a lot of composition no 1 = (2-1) !, namely: )! 1 (   n P siklis 3. Combination The composition of the object with the order k of n objects are not considered available where k ≤ n often popularized by the term combination of k objects from n objects available. The number of combinations of k objects from n objects in writing C (n, k) or n k C formulated:
Class Meeting 3 1. Definition of Sample Space and Events At trial of throwing a coin metal, the emerging results can be written using the set notation. Suppose the "G" is meant the emergence of the image and the "A" appearance of the figure.
The set of all the above results that may arise at trial written S = {G, A}, S is called the sample chamber or sample chamber. Thus, the sample space is the set S of all event or events that may arise from an experiment. The sample space is usually denoted by the letter "S" referring to as the set of rules. Members of the sample space are called sample points. For example, sample space S = {G, A} has a 2 point example, the G and A are referred to as members of the set universe. The number of members of the sample chamber generally denoted by n (S).
Each time the experiment will result in event or occurrence. For example, a coin throwing activities will appear side of the picture (G) or the appearance of the figure (A). Activity throwing a six-sided dice will obtain the results of events that may appear one of the six sides of the dice 1, 2, 3, 4, 5, or 6.
Thus, the results of the incident is a subset of the sample space. An event A is a set of sample points or a subset of the sample space S. The set is empty or {} and S itself is a subset of S, so it is an event. φ called the incident is unlikely (impossible), while the S referred to events that are certain.
Definition of Event Probability
Before knowing the definition of probability of occurrence, students should know first relative frequency. The relative frequency is the ratio between the numbers of results that appear with the number of tests conducted. For instance trial throws a coin 12 times. If a "G" 7 times and the rest appear "A" then the relative frequency of the emerging picture of Fr (G) = 7 / 12 and relative frequency appears Score Fr (A) = 5 / 12dengan thus relative frequency appears G or A approaches 1/2, written P (A) = P (G) = 1/2. So a trial which has some of the results, each has an equal chance formulated:
Class Meeting 4
Frequency of Expected Event
An event expected frequency Fh of a trial is the product of probability P (A) to the number of trials n: 
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complement of A denoted Ac is: n (Ac) = n (S) -n (A), if the left and right sections divided by n (S), it will obtain the equation:
Class Meeting 5 1. Probability of Multiple Event Multiple event is an event that is formed by combining two or more simple events. By utilizing the operation between the set, we will determine likelihood compound. Operation between the set is a combination of the two sets and slices of the two sets. Suppose the six dices are tossed at once. Probability A appears as primes number, i.e. A = {2, 3, 5} and B events appear an even number, i.e. B = {2, 4, 6}. In a Venn diagram, the two events above can be described as follows: ) (
Class Meeting 6 1. Conditional and independent event Let A and B are events in a sample space S. A and B refer to two events which are independent if the occurrence of events are not affected by the occurrence of other events. Thus it can be said that: Events A and B are independent if and only if )
, then the event A and B are dependent. Example: Two blue and white dices are thrown together. A is the number 4 on the blue dice appearance and B is the event number 3 on the white dice appearance. Are events A and B two independent events? If so, specify the number four chances appear on the dice blue and white number 3 on the dice. Answer: The appearance of the number 4 on blue dice does not affect the appearance of the number 3 on the white dice, so that the two events are independent. A={(4,1), (4,2),...,(4,6)} and B={ (1,3), (2,3) , ..., (6,3)}. So P(A ∩ B) = P(A) x P(B) = If one of the events influence the occurrence of other events, the two events are not mutually independent (conditional events). The incident occurred conditionally:
B. Design Phase
In the design phase, the activities included were: using flowchart design, designing the program in the form of branches, collecting material, and creating a preliminary design of the program display. Flowchart was made to assist the researchers' work on the development of the computer-based learning media.
1) Flowchart Design:
Flowchart in the design phase is a chart that shows the flow of developed media. In other words, it is a graphical description of the sequences in running developed learning media for probability. Flowchart made for the development of instructional media starts from opening to closing a program. It aims to assist the researchers' work on the development of the computer-based media for mathematic learning with interactive tutorial models for class XI on probability topic.
2) Program Design:
To facilitate researchers in designing a link of each page in the media created, the researchers designed the program in the form of branching.
3) Finishing the flowchart design:
The researchers collected all materials needed to make the program. The collected material was in the form of images, animations, training materials taken from textbooks and Internet materials. The researchers installed additional applications to help the development of this learning media.
4) Designing the Program Display:
After creating the program design, the researchers began to make preliminary design of the display, the autorun, frontpage pages and teaching material.
C. Program Development
During the development phase, the media was created by combining text, animation and image in harmony to produce a good and attractive display. Images and animations were processed with Adobe Photoshop CS 3 and Macromedia Flash 8. Web pages were created using Microsoft Office FrontPage 2003, pages for topics created with Microsoft Office PowerPoint 2007. Then, they were put all together via the link in an application using the autorun program of Pro Enterprise Longition AutoRun. At this stage, the activities were divided into three groups: the realization phase autorun, realization and realization front page display materials.
D. Implementation and evaluation
At this stage, the researchers validated the initial prototype of instructional media that has been made based on the initial design on phase of the design. The validation result was analyzed and then used as material improvement and
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refinement of an early prototype of instructional media. Furthermore, the researchers tested the prototype of instructional media for students to see the response to media prototypes. The test was done in two stages, the small group trial conducted with 5 students of class XI High School Mathematics Babussalam and large group trial conducted on 30 students of class XI High School Mathematics Babussalam Pekanbaru.
1) The Validation Score of the Instructional Media a) Suggestions / feedback by the validator: Once validated, instructional media was revised and improved based on suggestions and corrrection from validators. At the first class meeting of the validator suggestion, it was necessary to add material on the sum rule for the first class meeting. Then in the first class meeting, the researchers added a discussion of the rules of summation as in Fig. 5 . For class meeting 1, validators' feedback was on general improvement, such as there was a link to the power point in lesson material thas was not performed properly. By revision, overall all links ran well. In the aspect of the screen, the validator suggested to reduce and avoid using colors that were hard to see, such as the colors which were too bright or too soft. The change can be seen in Fig. 6 and Fig. 7 . In class meeting 3, the validator suggested the improvements of dice animation because it did not work when clicked. In this case, the researchers found the solution of the problem which was before running the media. The user must first install Macromedia Flash 8, then the application was included in a package with the media. As the menu system requirements, the researchers explained to the user for installing the Macromedia Flash 8 that available on learning media. For class meeting 5, the validator suggested to put more examples of problems, so students could understand better. Then, the researchers have added two additional examples of problems. At class meeting of 6, the validator suggested changes of the indicator at class meeting 6 to be adapted to the basic competence. Therefore, the researchers have been refining and adjusting to the basic competence.
2) A small group Testing:
The small group trial was conducted to a group of 5 students of class XI High School
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Mathematics Babussalam Pekanbaru which were selected randomly with the heterogeneous gender academic ability. The results of students' responses from the small group trial demonstrated an excellent success rate, characterized by the total percentage of every aspect of ≥85% and positive comments from students. Based on the results of student responses on the small group trial, the prototype media has got a very good response.
3) Large group trial:
In the large group trial, prototype revision based on suggestion of the small group trial was tested toward 30 students of class XI at High School Mathematics Babussalam. This was done to see the students' response to computer-based learning media using model of interactive tutorials, and students' responses can be seen in Table 4 . The score for the whole group of class meetings on aspects of the media and aspects of the program was included in the very good category, and the aspects of the subject matter obtained good category. These showed that the model of computer-based learning media using interactive tutorial for high school grade material XI on probability topic obtained a very good response
4) Product Revised:
The media that has been tested on a large group was subsequently revised in accordance with the learning need in order to obtain computer-based learning media with interactive tutorial models for class XI on Probability topics at mathematics class.
IV. DISCUSSION The process of validating the learning media was done in four aspects: the curriculum, the learning aspect, the aspect of the display, and aspects of the program. In this study, the validators were experts of computers and learning of mathematics.
Based on the analysis of the validation results from the aspects of the curriculum, the learning aspect, the aspect of the display, overall program, it can be concluded that media computer-based learning is valid, with an average of all aspect ≥3. This result means that computer-based learning media with interactive tutorial models for class XI SMA on probability topic can be used as one of the media in carrying out the learning of mathematics in particular on the topic of probability.
The responses to computer-based learning media model of interactive tutorials for class XI SMA on probability topic were obtained from the student questionnaire. From the questionnaire, it can be concluded that the learning media obtained a very good response to the total percentage of the third aspect of the class meeting ≥85%. The students claimed that they could operate the media with easily. Display on media was very interesting and easy to understand. The students also stated that the animation in this learning media was interesting and helpful in understanding the material. From the results of student questionnaire, it can be concluded that computer-based learning media with the model of interactive tutorial for high school Grade XI on probability topic can be used as a learning media for probability topic.
V. CONCLUSION AND RECOMMENDATION
This development research produced a learning media in the form of computer-based media with model of interactive tutorials for Class XI SMA on probability topic. This Mathematics learning media has been validated and had two trials. From the results of the validation and testing, it was found that the development of computer-based learning media with interactive tutorial models for class XI SMA on probability topic was regarded valid and received a very good response from students.
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